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(57) Abstract: When a predetermined period (Ts) between one streamer discharge and the next streamer discharge is needed and 
1/^ a periodical varying voltage is applied to the electrode, the voltage (Vp) may be below (Vmin) after the predetermined period (Ts). 
If so, streamer discharge does not occur, causing a discharge delay time. According to the invention, the frequency (fv) of the 
periodical varying voltage is the frequency (fs) of the streamer discharge or more. Therefore, the discharge delay time caused by 
one streamer discharge is shortened, and the discharge loss attributed to the discharge delay time is reduced, thereby stably causing 
streamer discharge. 
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[oooi] mmm^mmir^mmmm^nx^bv-^wcm^mMcmmm:. r 



[ooo2] t»£«9, tkmrnnzm^tcQumtmrnn, nm^xox^t^^^i^, 

[0003] ^(D^hv-^Mcm^<D^mtmmn, mnmmtvx, »©Mt«^, 
^<DmmmmKmt$irz>ttfammb, mwm^n&^mwr^'mM^^b^m^.x 

[0004] tz.?>fiK z<D£5*&hV~^WcMtt(Dtm&m&. gMf&fr&tiWJfc&tettl, 
— ^MM^feVX ft t> titers b\ ^Pp5M^feofc 0 

[0005] ^tt^oV^ 0lO£#J$L&^ibtftlK1-3 o EllOte, ^^m* (a, K c) \Z. 
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«®^fT*»h/j;<fc5£:. if5jim^^#/v&£f ^ttffi^^S^ig^u 

[0006] ^^M^^-r^^^stf^bT, jn^w^^«j-r^*ii^mM^j:«9M« 

{?!j;UMll»Vl,V2,V3) Why— ^jfrm&ft _h^bfc^m#tt^^ 

#f^CiiU : #H 2002-336689-^4^ 
3Cfife2 : #H 2003-53 1 29^ 

[0007] tz.sx\ #t^mi^#f^m2^r ? i^$^Tv^j:5^m^®-e«, ^hy- 

, E|5<D(A\ (B\ (CM, ^hy— ^mt-*5tt^m^-(5l)^7j?#^^-(52) (7^ 
[0008] ^hy — ^MBtti*^ (41) £^b*f faM (42) fcft^oTJJ — (53) £ 

umix»/hT-^3j§£i-3 o y-^-(53)(D5feS^-e«, 3tv>m^4gBa^J: 

o-c^c^m^ (5i) t^mmn^ (52) ^^m^tb-cv ^ 0 -^l-c, mmm^ (52) #w 

(42) W *-ePJ jS-T^) £ , - HI as T 1~3o 
[0009] r<D^u mi»U;^£Uhm^-(5i) fcu ^«m^(4i) tcfta^o -c#lbu 

(52)^^*^(42) {C^oX^mir^m5(A)) 0 MM fc£<9 Steffi 



m*k^-(52) }3\ m^-(5i)^b^i-§^, +B*f6«j^®i^^:tv>7tfe, -wett©: 

mmmfe. m^- (51) x^mmM^- (52) <D^m<f^ 0 utaso-c, -mc^hy- 



WO 2005/076424 3 PCT/JP2005/001783 

£&o£5(g|5(B)) 0 ^LT, r<Da^U7^#m^(52)^, ^{^^m*(42) K 

&mir%b^ Mm* (41,42) (D^fi, ^(D-mm^m^), m-ximm^^msio). 

[0010] ^<DJ;5^hy-^m^*5VNT, #f^m2^^^§t^TV^^J;5^-MW^^^ 

[oon] 06te, jaffi^^^Ibi-smj±(Vp)^^p$tL-cv^^*igg^*3(t^hy— ^ 

ffi(V) teoTV^, ft*?, ^ttttft, ^!jx.^(Vmin)^_h(Dmi±^^p$tt§^ 
[0012] £yf£^kmz$3\ NT, ^Ibi-^Sffi (Vp) f^j xJ:f 1 1 H# ^ (Vmin) J^_h^3£ 

52) #«*a^(52) #WfaM(42) ^Jig-T^T^ 

^B#r^^i-^o -»7^i6, lm^hy— ^^mw^tLT^^^cD^hy— 

0f ^^cmMW (Ts) tf'&^bt^o ^T\ Mmte(41,42 

) ^M»w««3i-§mii^^p§^Tv^#^, ^mM^ (ts) ^«i§ut#^ 

mffi (Vp) tfS (Vmin) ^_h^oTl Wf^tt^fe^ (^J;t OT6<Dt2B#) 0 i(0^p- 
, t2^^*3V>T, ^O^hFvMiJ^^tlf, ^«J3W(Ts)Mm^ «ff(Vp) 
^UJJ6-C(Vmin)^_h^5Ua-r§t3B#^^oV^T, ^(D^hy— ^WcM&ft frtl% 0 bfc 

^ot, ^(Dt2^^t3^-e(DB#r^ me^mm^wx^irmm) vmmmmmmttt: 

otLfV\ Mm*(41,42) ^tt^mn^#SVNTL^5-^t-^o &<±<D£5K 

[0013] *mmn, ^^^m^x^ntch<D^h<o, ^<d n mt-r^t^n, mm&) 



WO 2005/076424 4 PCT/JP2005/001783 

[ooi5] jyfc#j^ mi^mmt, mwc<DMcmnm(4:i)t, mnmrnm^D \z.Mt%~tz>M 
famm (42) t&mz.* ±mmm^ (45) ^mmmzMm-r^n^mnm (41,42 
) -siiDtsii-esti (41,42) <Dm x^bv— ^Mcm^^M'mmm^mmbi.x 
v^„ ^rbT, z-cD$kmmmfe, n^m* (41,42)— mu^ti^m^m^mfv) b, m 
mm (41,42) <Dmxs</^m^^i-%xb})—^i&m<nm&^(fs)b&^ 

fr^fs<Dmm^&mtc^x\s^^b%W&bir%h<DX&% 0 ^X\ r*Mj— ^wm> 

<£>mm (fs) j ^ji. H6^Lfc#m*£T- (52) ©ifiaot/^i^w 

o 

[0016] ±mmi(vmmxii, mmm-mmir^m^m^mfv) ^bv-^mm^m 
»(fs)^_t^oT, mM^m4:5)xwmm(4iA2)^m^n^o 

Ts) £IT bt£% 0 ^<D£??j;m*X*h})—^1frm&ftfrtLZ>b, mOT6^-rj;5 

toon] H2^5a^, mi^m^wcmmm^^^x^ mmm (41,42) — EP«tL3mj± 

<DMM:(fv)[kHz]^ (41,42) cD^<Dggil(G)[mm]^^^ k = 40[mm/kHz]£L 

[0018] ±mn2(Dmmxtz, Mcmm^mfs)si±btj:^m&muwc(fv) (41,42) 

(45) j;«9M*« (41,42) — mm*mn£tiz>o 
[0019] ^^covv-c, m5&mmists:&bmmir& 0 ^bv—^wcm^ #m^(52) 
<DmmKmm\^xs</^m^±ir% 0 (52)^^*^(42)— 
wm-rz^xcovm, -t^^v^^r (o «<&tu3\ mmt^ (52) ©it 
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u#r H %M<^<9, mmmmmfs) te*g<tez> 0 — ^f>^ o *(G)^<^«\ m 

(g) mot, i&mmmm&)&&&£^mmirz>z.btfx^z> 0 
[0020] ^mrnxi^ *hv— ^ttcmmiz&tfztttmmmm (fs) (g) £<9«'j 

b(^^^^fefcfs=k/G, (k=40[mm/kHz])(DP#^J;«9)^(D^mjl«(fs) 
[0021] ^3(D^0j!«, Hl^7i«^2(D^0j!(D^m^g^*5V>T, Mm*(41,42) — fr^P 

$tizmj± <omw$k (fv) [kHz]^, 

fv^20[kHz](DM#^yW'b-cv^r^^#m^-r ; 5^»-efe§o 

[0022] _hfB^3(D^0J!-e« N ^cmM»(fs)^_ht:\ ^^o20[kHz]^_h(Dmi±M^#C(fv 

)t\ mM^& (45) j^wmffi (41,42) — mji^^p^^o rr-e, ^y— -^cm 

20[kHz]J^_h^i-^i^-C\ (fv) «H^^«J3^#: (fs) U±birz> 

[0023] H4C0^^^, Hi, ^2tifcfeWi3<DmW(Dl&mmmz^^X, Mft;^(41,42) — 

P»£;fx5mjE^:&{t3TO*J± (Va) £Jgi|>s (Vp-p) bi>K 
Vp-p^0Axva<Dm&^&MfrVX\<^^b&W&bir%h<DX&Z> o 

[0024] _hfB^4(D^0j!-e« N Wmffi (Va) K:^L-C10%.l^T<7)igi|'S (Vp-p) -CMffll^ 

mm~t%mm$, mn^us) £«9 mm (41,42)— m\\&n% 0 ^<Dfc#\ mmm 
(41,42)— mn^fi^n^fD^m^m^ TOffi(va) (^L-cio%^T»t5H^ 

m (Vp-p) jfiS^ctV Pam® (41,42) (Cpp*P$tb5«ffi^S<^t), £L©«EE#* 
^^*-C^U-Cb*5^x Wtft (41,42) ©Iffl-C^-?— ^jOS5l^-t"5"sri^dS 
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<fe><5o 

[0025] —jj^mwx^ mnM (41,42) ^wi]\\&tiz>m£<D^m<D%m$:¥ L i%W£( 

Va) lz.ttL>XlO%8kTb$KUz<D-e, Po«ffi (41,42) ^^Jn$n5«ffi^ift<J&9, 

[0026] ^5(D^0j!«, ^mm«(4D tttfanmuz) t^m^hv—^n^mwcmm 

mwm (41,42) <Dmiz.wimm&&&ffim£-&, WQM&&&tit¥M\?tz> 

[0027] _LfB^5©3&WfcJ\ flid^^v^-r^d^i^MojSrttSgds, ^^ftit 
&mmirZ>Z.b&X*%Z> 0 

[0028] _hfB^l(D^0j!^^«\ $kmm%ZWt(fs) &J:£ft3«EEja&#(iv)©«EE«\ M 

m^(41,42)— WJn*t"5J:5^U-CV^„ ^rbT, ^r*L^UE>«}£ (41,42) tC*3V^T, 

* (4i,42) m*3rt5JfeSti^SrWifta-e#, ^hy— -^m^^i^ff 5-£tf s -e#5o 

[0029] ±|E02(D|SK ^itbfi, mjEJimifc (fv) Sr, ^V^ft (g) <W»JLfd&®M 

[0030] _h|E03(D|^K^J:tVfi, Mja^^c(fs) J^_h-e, a>o20[kHz]£Jt._Ltf>«JEEjgj& 

-^^mo^mM^m(*t)2o[kHz]*«) $k±£tzz.b&~t*%, ^bv—^mm<D 
immmmm^mmir^b^x^o 

[0031] £fc, mj±m$iWc(fv)$:20lkHzm±.birZ>b, i©«JE(7;aiij(c#5f©jgit^ 
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[0032] ±mm4(Dmm Kxtm, mm&jKmhirzwz&mm (v P - P ) (v a ) 

^*fUno%^T^5«t5^b-CV>S 0 Z.<Dlt£>. nWm (41,42) ^H3jD$tb5«ffi 

<d$sh^$k/^ (4i,42) — ^p^tb^mff^/-?— ^^ lci g bTL ^5^ 

[0033] _hfB^5(D^0j!^i^«\ ^M^fi•^^^l|l75^4(DV^-f tl^^KD^K^m 

[0034] [Migm, *mMKm\m%&umkmm<7>^fomm%^irMmmmxfo% 

o 

[02]H2», ^mmnmKm^Mmmm(D^^±m^hMtimmm-ch^o 

[IH3]EI3te, ^W^II^#^«igg(DS$l5^#4ISE|-eS>^o 

[04]H4», *mMMM\^%Mmmm<vmu^&i<Dm$&mx&z>o 

[05]gi5«, ^hy— ^m^J®a^«t^wii|-e^o 

[g|6]H6«, ^SM^#:irSffiM^#:i:^P#^i-^^^J-efe6o 

m i o] m i o t#5MSt©ttftt^ttft w m-efe^o 

[miMm,Ji»»-Mji-3m^^ 

[0035] do) ^nmtmm 
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(41) tttft 

(42) ^fr^s 

(45) mu^& 
ctv) mf±mm 
(f S ) ^cmM^i 
(tv) mi^mi 

(Ts) $C«MI 



m 



[0036] *H»tli-ov>T, BUj&^mSr^flgUedSfeKW-rSo 

[oo37] mm, *mMtef&iz&z&umkmn(io)(D4m&mm-efoQ, 02^, r©s 

[0038] ^©S^H!Kb36e(10) tt. -«^^^tb7b^^(D<5r— ^^#:(21) 

mniffimKmrntsnzmm^-h (22) td^^^— >^ (20) -sMtfc-cv >s 0 ^ 

— i (20) (Dtfrffi^v— h (22) \%(om%M\z^mh n (23) as7&fc$*vrv ^5 Q * 

[0039] (20) ftfctt, P (23)a>&Pfcffi P (24) ^(do-ClM^tfe 

^o»(D_hMij (|E|2^*5V >TTtf!l) ^feJiR^ ^^Hb*ff 5#»©*I6SP 

pp (30) t^Mli^ (25) ^rt^^*a$*57t*(Dit^^ja«l (26) £#62 

[0040] _hfB$l|giM (30) f!iri % fffg^V— h (22) flfl^bJlR^ ^V7-f/^ (31) x 

ffcf P (32) , f£«^/V^ (33) , ^LTil7^^ (34) ^ifctl/TV ^ G J*>4tM ( 

32) fcfct, i£?a^XV^^$*6fcfeCD^«^g(40) &—fcmz.m&%<i&ix 

V^o ^mblSM(10)(D^r-^^f*(21)(D^^T#J^ ( 9^«^ 
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[0041] (31) te, &&Wz&iiti%lti&ftX£tem&&WM1rZZ?j/>*^& 

&o ^^fcgB (32) }3\ -yu^^ (31) ^iiJliL7^:l:b^^/J^$^M^^m$ 

r<Dj£jt££r, -T^-^bf|5(32)<Z)TMlJ^ffiM$tb-CV^^m^/^(33) 
mM-r%tc#)(Dh<D-X:foZ> 0 ZL<Ds(*Z/i\$& (32) «*C©-Y^>fb|ft (35) 1» 

r^tts (42) w^fflffife^nrv vs 0 WkM^i\M (35) ^tf-WbSP (32) 

7tSK$P«"e#^$tb, ^(Dlfi^^^^lj^figbTV^o ^<D*f fa (42)^1 

, #^^^(35)(Dra«^Wt:^(35)^¥ : ff^E?IJ$tV-CV>6o -tLT, 
|B]*ffi(42) tt, lftO^y^tR (37) «^b^O|S^^^$tLTV^ 0 
[0042] (40) J3\ (41) £\ £<£>;(&««g (41) l^fR]i-S*f |rJ« 

% (42) b&mX-XV ft*3, ±fB^f[B]*«(42)«, JifB^WklB (32) (DttfaM 

famm (42) <d ftw \zMM&tix\/ ^ 0 

jesutt" (44) &in.xmmi%mm (43) ^#^-0 ^ 0 mmmm (41) 
i^u^^ma-efc^ @^§p#(44)^^^mb7 v c^mm^(4i)^ > n\^wmu2) 

^^^f^«ffi(42)(D^lB(42a)«<Z)^^Egil(dfV^*) (G) B\ 
[0044] #S^^/V^(33)(DTMiJ fc6Efi$*VC V >5 C ^(Dfij^^/V 

[0045] ifelc.^W©4^^fc5««#®(45)©iaiSfll^lJ:ov^ BI4Sr#flgUe 

^biftw-rso (45) (6i) ^j^mcsim (62) ^ 
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[0046] SJEESag^tJIftf P (61) — S (63) ^mMfeWMm 

*B (62) ^ffjiJfPi-^^hn— ( 64) ^^^Jt^TV >5 Q 



[0047] ft JEMdlS&gB (62) fctt, mBm3& (65) i\ b^v^ (66) t, Yv^U (67) i: 

, ^m\Bim (68) t^mnhtix^^o 

[0048] ^dl^ (65) h5^v^ (66) — ®J£ (fMft) ^PP^PbT, Z.<Db9>i?^ 
(66)&ON/OFFirZ)fclbCDh<DXfo& 0 £7c, h^^f|5(67)^, h^Vv^ (66) <D 

on/off^pml-c. ^mmm(68)^mMmz.mw}-r%mj£$:m\iir%fcib(Dt> 

(DXfo&o ^<Dh7>^(67) Kit, nkM&mm&w iz—fcwm^/x 

Sll) fc— #C#J3I2=M7KS12) fc#aS!i*£>JivCV^— ^(D-^IJ (TO mg&jiij) K 

66) ©oN/oFF^iot sm/^Mm^^is-r^-e, ^-^fiwmtm^f^k. 
m^^m%%i^4^(82i)\cm^^:^>h(Dx^ a — ^ — Mij^23-r/v(si2 

(69) K%i%i£ J fr%fcibCDh<DX&Z) 0 Jfe*3, ffi^mram§|3(69)«, ^!lx.^-«IJ 

M^ff^-^^hn-9(64)^ffi-§J:5^*^ 

[0049] (68) te, Fk&mfr&trttlz. mxJi^yWvyy 

m^xmmt$fox\^ 0 *rur, wn[Uis&(68) h7^^(67)tf>-#:#jiii3-f 

/V(S21)-e#ffi, itit"S§tL7tmffi^¥?f^bT, ^mig©(40)<Z)Mm*(41,42)^ 
[0050] fc:}3 x ^H3Wtl^:k5l^-C, ^(D (41,42)— ^P$ttS^ffi(Dm^»^^^ 

l37lc:^i-j;5>&E3SSE^*oTV>5 0 ^LT, ^(D«Ji(DMW (Tv) (M&MM) & 
, ^V^^ld^-f-S^hy— -rJfcSoMSH (Ts) (*fc««*H)£*TfcfcoTVV5„ 



8c (fe) (^«MI«)W±^oTV^ 0 
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[0051] *fc, _hfEmffiM«(fv)[kHz]«, ^>^*(G)[mm]^(D^^(fv)[kHz]^k/( 
G) [mm] (^XWiMWitfr^Mf'&MX&V) , k=40[mm/kHz]) &Mfc~f-£?Kf3;^> 

x&y, ^mmnmic^^x^ m,f±m^wc(^)mAikHzm±tf^x^^ 0 

z.<nmfc<DMm (Vp-p) mM^(45) J;<9m^J$^TO«ii(Va)(Dio%^T 

^oT^, ^M?B«3V^ ¥^ltff (Va) m.OlkV^m, m^^S ( 
Vp-p) «0.4[KV]^T^^oTV^ 0 

[0052] -mmmi¥- 

mz., Qnmtmm do) ^a^«j^^ov ^-ct^i-So 

[0053] mi^Tj?H2^-rj;5^, ^mbiSM(io)(7)a^^«, ^M®^(26)^^a 

»U ^1*3^5^— ^^(20)P fc 3(^)^il{^(25)«ifti-5o *fc, ^(D^^ 
*3V vC, (32) (40) ^g|4^^i-«M^ (45) ^ib*J±/^ 

[0054] ^rt^^^r— ^^(20) falcmAtStl&b^ ^^74/^(31) iC^^Xit^ 

#m^/v^(33) icmMistiZo w-h^i^, ^m^js^i^ ^^»75^/h$^ 

^(D^-e^i/^^/v^ (3D ti&my^^ (33) ^-eH!E^^^$tL§ 0 

[0055] 4^r>^(32)ic— m^m.^^titz.wcmmmuo)x^^ B3^i-j;5^ 

^«*^(41)(D5fe^J: ( 9, *fft««(42) K^i^xmUzfyX^m^r^bX 

M^^/V^(34)*-ejgi-§^, $ t l^ffittftLT^ * » t 

^m.f&fth^£fLtcmfrt£^\H^m^ p(24)^^^^— 

o 

[0056] -mMMMcom^- 

^mmMm^^umtmrn do) -m, j^ro^m^ff^So 
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